Background: There are many alternative techniques have been used for preserving fruits quality and extent shelf life by reducing metabolic activities which promote their quality changes negatively during storage to understand the metabolic process in fresh fruits. Objective: The main objective of this study was to investigate effects of postharvest treatment of gamma-aminobutyric acid (GABA) and oxalic acids (OA) on phytochemicals, organic acid and sugar content of 'Hicaznar' pomegranate fruit. Method: The pomegranate arils were immersed external three different concentrations (0, 2.5 and 5 mM) of OA and GABA after minimally process of fruit. Total phenolic, anthocyanin, antioxidant activities, organic acid sugar content of treated and control fruit arils were analysed. Results: The present results were indicated that in general, glucose and sucrose sugar contents of fruit slightly decreased at the end of the storage while fructose and sorbitol content slightly increased. Conclusion: OA treated group showed better antiradical activity than GABA treated arils while TAC was higher in GABA treated arils at the end of storage. Total phenolic contents of pomegranate arils were changed significantly during storage.
INTRODUCTION
In recent years, marketing of minimally processed fruits and vegetables has increased rapidly. Simply, minimal processing involves of washing, peeling and cutting of fruits and vegetables with suitable treatment to extend shelf-life of fruits and vegetables. 1, 2 There are many alternative new techniques have been used for preserving shelf life fruits by prevent their quality reduction and quantity losses during storage and better understanding to metabolic and the respiration process in fresh fruits through shelf life. Among other applications (controlled or modified atmospheres storage, applying chemical agents, UV and other applications), the treatment of edible coatings is one of the most receptive methods to prolong the commercial shelf-life of fruits. The most important benefits of eco-friendly treatments are; i) it has positive effects on prevent fungal, physiological and biochemical deterioration of fruit; ii) healthy foods as well as to the increasing concerns over the environment in response to the growing demand for safe. 3 The gamma-aminobutyric acid (GABA) is naturally available in low levels in many plant sources (spinach, potatoes, cabbage, apples, grapes, cereals etc.). GABA is a non-protein amino acid and it is considered as a potent bioactive compound. 4 Oxalic acid (OA) is one of the organic acid which protect plant from biotic and abiotic negative effects. It has been evaluated that OA postpone ripening of some climacteric as banana, prevents browning of litchi fruit and banana, increases resistance to chilling injury and extends postharvest shelf life. 5 There are few studies about OA treatments [5] [6] [7] [8] [9] indicated that L-ascorbic acid was higher in GABA treated fruit compaterd OA and control arils. The sugar content of pomegranate fruit shows quality of fruit and it varies among cultivars. Fructose, glucose, and total sugar are important for fruit taste. The glucose level was changed between 5.5 to 4% and fructose was 6.6 to 5% and total sugar was 12.6 to 15.06% during storage in all treatments. Pomegranate fruit have higher amount of glucose and fructose than other fruits. The present results were indicated that in general, glucose and sucrose content of fruit slightly decreased at the end of the storage while fructose and sorbitol slightly increased (Table 1) . Sorbitol is a sugar alcohol and it was stated that sorbitol level of fruits generally increases by senescence of fruit. 19 There were no significant differences in TSS level of arils durig storage among treatments. The arils treated with 2.5 mM OA had the highest DPPH scavenging activity during storage. However, GABA treated groups at concentration of 2.5 and 5 mM had the lowest antiradical activity against DPPH. Razavi and Hajiloub 20 reported that peach fruits treated with 5 mM OA had higher antioxidant capacity than peach which was treated with 1 and 3 mM OA. Huanga et al. 21 also stated that OA treatment reduced the injury caused by radical and delayed fruit ripening and senescence. To evaluate effects of antioxidant activity in natural sources are very important and popular in recently. 22 According to our results, OA showed better antiradical activity than GABA. Pomegranate fruit has natural phytochemical and bioactive compounds which prevent many diseases like depression, cardiovascular diseases and cancer. [23] [24] In addition phenolic compounds also have important to prevent many diseases [25] [26] . Total phenolic contents of pomegranate arils were changed significantly during storage. However, there were no significant differences among groups in regard to total phenolic content at the end of the storage. In general, OA treatment at both concentrations had higher total phenolic content and there were no significant differences between concentration of 2.5 and 5 mM. TAC of the arils had the highest in GABA treated group compared others at the end of storage.
CONCLUSION
While the succinic acid and ascorbic acid content was the highest in oxcalic acid treatment of 2.5 mM conconcentration. At the end of the storage period, the present results indicated that L-ascorbic acid was higher in GABA treated fruit than OA and control arils. TSS did not change significantly during storage. OA treatment showed higher radical scavenging and total phenolic and GABA treatments [10] [11] [12] [13] as an alternative eco-friendly and natural surface treatment of fresh fruit. In previous reports, it was stated that surface treatments of fresh fruit not only delay physiological disorders but also protect fruit quality longer. The main objective of present study was to investigate postharvest treatment of GABA and OA on sugar, organic acid, total phenolic, anthocyanin and radical scavenging activity of 'Hicaznar' pomegranate fruit arils.
MATERIAL AND METHODS

Materials:
Pomegranate 'Hicaznar' fruits were harvested commercially optimal stage from Mersin region of Turkey. After harvest fruits were transferred laboratory. Pomegranates were washed with clear water, then arils were removed from peel manually. Then arils were immersed external three different concentrations (0, 2.5 and 5 mM) of oxalic acid (OA) and gamma-aminobutyric acid (GABA) for postharvest treatment. For control group distilled water was used. The arils were immersed in solutions for 5 min at room temperature. After dipping, residuary of solution was removed onto sterilized sieved trays at 20 o C. The arils were transferred to polypropylene bags and stored for 20 days.
METHODS
Total phenolic, 14 total anthocyanin, 15 sugar, 16 and organic acid contents, 17 were determined after storage of 0, 4, 8, 12, 16 and 20 days. Total antioxidant activity was measured using a free radical DPPH (2,2-diphenyl-1-picrylhydrazyl) methanolic solution 18 SPSS statistical software (version 18.0, Chicago, IL) were used for analysing data. At 5% level, the significance of differences among means was detected with Duncan test by using one-way ANOVA.
RESULTS & DISCUSSION
The predominant organic acids are citric acid and L-ascorbic acid in pomegranate fruit which is one of the most important organic acid that has defence mecanism to biotic and abiotic stress. There are small amounts of malic, succinic, and fumaric acids. Malic acid and succinic acid content was tended to increased in fruits during storage. In our study, L-ascorbic acid content was higher than other organic acids in the pomegranate fruit variety ( Table 1 ). The fumaric acid content did not change significantly during storage trial among treatments. The succinic acid and ascorbic acid content was the highest in oxcalic acid treatment of 2.5 mM concentartion at the end of the storage period. The present findings values. It is suggested that further works should be done to understand better the mechanism by which OA and GABA delay fruit ripening at the molecular level.
